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FIG. 2A (PRIOR ART) 
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DEVICE FOR FIXING SUBSTRATE FOR 
THIN FILM SPUTTER AND METHOD OF 
FIXING SUBSTRATE USING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 10/448,141 ?led on May 30, 2003, now US. Pat. 
No. 7,097,750 issued on Aug. 29, 2006, Which claims the 
bene?t of Korean Patent Application No. 2002-30613, ?led 
May 31, 2002, in the Korean Intellectual Property O?ice, the 
disclosures of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a device Which ?xes a 
substrate, and more particularly, to a device, Which ?xes a 
substrate for a thin ?lm sputter, having an improved structure 
so as to uniformly deposit thin ?lms on the substrate, and a 
method of ?xing the substrate using the same. 

2. Description of the Related Art 
Organic electroluminesence displays are spontaneous 

luminescence type displays, Which electrically excite a ?uo 
rescent organic compound to emit light. The organic elec 
troluminesence displays have advantages in that they can be 
driven at a loW voltage and manufactured With a narroW 
thickness. The organic electroluminesence displays are 
vieWed by many as next generation displays Which can solve 
many of the disadvantages associated With, for example, liq 
uid crystal displays (LCDs), by having, for example, a Wide 
vieW angle (WVA) and a fast response time. 
Where poWer is supplied, a current ?oWs With the move 

ment of electrons in the organic electroluminescence dis 
plays. In other Words, in a cathode, electrons move to a 
light-emitting layer via the assistance of an electron transport 
layer, While in an anode, holes move to the light-emitting 
layer via the assistance of a hole transport layer. The electrons 
and holes in the light-emitting layer made of an organic 
material create an exciton having a high energy. Here, a drop 
in energy of the exciton causes light to be emitted. Light of 
full color can be realiZed depending on the kind of an organic 
material of the light-emitting layer. 

Generally, an organic electroluminescence display having 
the above-described structure is formed by a vacuum deposi 
tion method to form organic thin ?lms, such as an electron 
transport layer, a hole transport layer, a light-emitting layer, 
or the like. In this vacuum deposition method, a substrate, on 
Which organic thin ?lms Will be formed, is mounted inside a 
vacuum chamber in Which a pressure is controlled to be 
Within a range of 10_6-10_7 torr. Next, an organic material 
contained in a fumace is sublimated so that the organic mate 
rial is deposited on the substrate. US. Pat. Nos. 5,833,823, 
6,132,575 and 6,251,233B1 disclose such a vaccum deposi 
tion method. 

FIGS. 1A and 1B shoW a portion of a conventional sputter 
Which ?xes a substrate so as to form thin ?lms on the sub 
strate. As shoWn in FIG. 1A, a substrate 11 is mounted over a 
frame 13. A mask 12, Which has predetermined patterns to be 
formed on the substrate 11, is positioned betWeen the sub 
strate 11 and the frame 13. A ?xture 100 is disposed over the 
substrate 11 to support the substrate 11. The ?xture 100 
includes a magnet plate 101 and a rubber magnet 102 Which 
is attached onto a backside of the magnet plate 101. 
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2 
The ?xture 100 is positioned over the substrate 11 via a 

robot carrier (not shoWn) to support the substrate 11, and the 
mask 12 is aligned underneath the substrate 11. 
As shoWn in FIG. 1B, the ?xture 100 descends to the 

substrate 11. Then, the mask 12, Which is made of a metallic 
material and is positioned underneath the substrate 11, is 
deformed toWard the ?xture 100 having a magnetic force and 
adheres closely to the substrate 11. 
The rubber magnet 102 of the ?xture 100 is placed on a 

back surface of the substrate 11 so as to support the substrate 
1 1. In this manner, Where the mask 12 is closely adhered to the 
substrate 11, a sputtering operation is performed. 

HoWever, Where a distance betWeen the mask 12 and the 
?xture 100 is narroW, a central portion of the mask 12 ascends 
?rst. In this case, While the central portion of the mask 12 may 
satisfactorily adhere closely to the substrate 11, both margins 
of the mask 12 do not properly adhere closely to the substrate 
11. 
As a result, patterns are not formed in right positions of the 

substrate 11 and are spread to other portions. Also, Where the 
central portion of the mask 12 ascends prior to other portions 
of the mask 12, as the mask 12 adheres closely to the substrate 
11, the mask 12 slips underneath the substrate 11. Therefore, 
the substrate 11 may be scratched by the mask 12. 

To solve these problems, a conventional ?xture 200 shoWn 
in FIG. 2A through 2C has been suggested. The ?xture 200 
includes a rubber magnet 201 and a mask pressing plate 202 
Which is adhered onto a loWer surface of the rubber magnet 
201. A process of ?xing the substrate 11 using the ?xture 200 
Will be noW described. 

First, the ?xture 200 is transferred over the substrate 11 via 
a robot carrier, (not shown) and a mask 12 is aligned under 
neath the substrate 11. Thereafter, as shoWn in FIG. 2B, the 
?xture 200 descends While the mask 12, Which is made of a 
metallic material and is positioned underneath the substrate 
11, ascends by a magnetic force of the rubber magnet 201. 
Here, the mask pressing plate 202 contacts the back surface of 
the substrate 11. 

Next, as shoWn in FIG. 2C, the mask pressing plate 202 
may completely press the substrate 11 so that the mask 12 
adheres closely to and is ?xed to the substrate 11. Thereafter, 
a sputtering operation is performed. 

HoWever, it is dif?cult for the mask 12 to completely 
adhere closely to the substrate 11 since a contact surface of a 
frame 13 With the mask 12 has the ?atness of about 50 
micrometers. 

Accordingly, in order to improve a close adhesiveness 
betWeen the substrate 11 and the mask 12, a magnetic force 
Which is stronger than a magnetic force of the rubber magnet 
201 has to be used, or a pressing force has to be increased/ 
strengthened. HoWever, Where a magnetic body having a 
magnetic force stronger than the magnetic force of the rubber 
magnet 201 is used, the mask 12 slips underneath the sub 
strate 11. As a result, an alignment of the mask 12 underneath 
the substrate 11 may be dislocated, or a leakage current may 
?oW over a completed product. Furthermore, a method of 
strengthening an adhesive force betWeen the substrate 11 and 
the mask 12 may crack or scratch the substrate 11. 

SUMMARY OF THE INVENTION 

Accordingly, it is an aspect of the present invention to 
provide a device to ?x a substrate for a thin ?lm sputter by 
Which uniform patterns can be formed on the substrate, by 
multi-step supporting the substrate in a vacuum deposition 
process so as to improve the close adhesion of a mask to the 
substrate, and a method of ?xing the substrate using the same. 
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Additional aspects and advantages of the invention Will be 
set forth in part in the description Which follows and, in part, 
Will be obvious from the description, or may be learned by 
practice of the invention. 

To achieve the above and/or other aspects of the present 
invention, there is provided a device for ?xing a substrate With 
respect to a mask provided beloW the substrate, the device 
comprising a mask pressing body Which is positioned over the 
substrate, and moves toWard and contacts the substrate at a 
predetermined pressure, a magnetic body Which is placed 
over the mask pressing plate and moves toWard the mask 
pressing plate so as to adhere the mask to the substrate using 
a magnetic force of the magnetic body, and a driving unit 
Which moves the magnetic body. 

The device may further comprise guide bars Which are 
connected to the mask pressing body and guide units Which 
are provided at respective ends of the guide bars, Wherein the 
guide bars ascend and descend through the magnetic body. 
The guide bars may slide doWn through the guide units by 
their oWn Weight so as to have the mask pressing body 
descend toWard the back surface of the substrate. 

The device may further comprise elastic bias units installed 
at the guide bars to apply a set pressure to the mask pressing 
body. 

The mask pressing body may be a nonmagnetic plate. 
The magnetic body may include a magnet plate and a 

rubber magnet Which is attached onto a loWer surface of the 
magnet plate. 

To achieve the above and/or other aspects of the present 
invention, there is provided another device for ?xing a sub 
strate With respect to a mask provided beloW the substrate, the 
device comprising a mask pressing body Which is positioned 
over the substrate, an elevating unit Which moves the sub 
strate and the mask toWard the mask pressing body so as to 
have the substrate contact the mask pressing body, a magnetic 
body Which is placed over the mask pressing plate and moves 
toWard the mask pressing plate so as to adhere the mask to the 
substrate using a magnetic force of the magnetic body, and a 
driving unit Which moves the magnetic body. 

To achieve the above and/or other aspects of the present 
invention, there is provided yet another device for ?xing a 
substrate With respect to a mask provided beloW the substrate, 
the device comprising a multi-step ?xing unit Which contacts 
the substrate With a non-magnetic part thereof and adheres the 
mask to the substrate using a magnetic force of a magnetic 
part thereof, and a driving unit Which drives the multi-step 
?xing unit. 

To achieve the above and/or other aspects of the present 
invention, there is provided a method of ?xing a substrate 
With respect to a mask provided beloW the substrate, using a 
device having a magnetic body, a driver and a mask pressing 
plate Which are provided above the substrate, the method 
comprising adhering the mask pressing plate to the substrate, 
alloWing the magnetic body to move toWard a back surface of 
the substrate Which is supported by the mask pressing plate, 
and adhering the mask underneath the substrate to a front 
surface of the substrate by using a magnetic force of the 
magnetic body. 

The adhering of the mask pressing plate to the substrate 
comprises moving the mask pressing plate toWards the back 
surface of the substrate, perpendicular to the magnetic body, 
so as to adhere the mask pressing plate to the substrate. 
The adhering of the mask pressing plate to the substrate 

comprises moving the substrate and the mask underneath the 
substrate toWard a front surface of the mask pressing plate, at 
the same time, so as to adhere the substrate to the mask 
pressing plate 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

These and/or other aspects and advantages of the present 
invention Will become apparent and more readily appreciated 
from the folloWing description of the embodiments, taken in 
conjunction With the accompanying of Which: 

FIG. 1A is a partial vieW of a conventional device for ?xing 
a substrate, Which is aligned over the substrate; 

FIG. 1B is a vieW illustrating the device shoWn in FIG. 1A, 
Which descends toWard the substrate; 

FIG. 2A is a partial vieW of another conventional device for 
?xing a substrate, Which is aligned over the substrate; 

FIG. 2B is a vieW illustrating the device shoWn in FIG. 2A, 
Which descends toWard the substrate; 

FIG. 2C is a vieW illustrating the device shoWn in FIG. 2B, 
Which adheres to the substrate; 

FIG. 3 is a perspective vieW of a device for ?xing a sub 
strate according to an embodiment of the present invention; 

FIG. 4 is a cross-sectional vieW of the device shoWn in FIG. 
3, Which is aligned over the substrate; 

FIG. 5 is a cross-sectional vieW of the device shoWn in FIG. 
3, Which descends toWard the substrate; 

FIG. 6 is a cross-sectional vieW of the device shoWn in FIG. 
3, Which adheres closely to the substrate; and 

FIG. 7 is a cross-sectional vieW of a device for ?xing a 
substrate according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference Will noW be made in detail to the embodiments 
of the present invention, examples of Which are illustrated in 
the accompanying draWings, Wherein like reference numerals 
refer to the like elements throughout. The embodiments are 
described beloW in order to explain the present invention by 
referring to the ?gures. 

FIG. 3 shoWs a device 300 to ?x a substrate for a thin ?lm 
sputter operation, according to an embodiment of the present 
invention. As shoWn in FIG. 3, the device 300 includes a 
magnet plate 301. The magnet plate 301 is, for example, a 
metal plate Which is made of a magnetic material. A rubber 
magnet 302 is attached onto a loWer surface of the magnet 
plate 301. The rubber magnet 302 is made of, for example, a 
high elastic material having a strong magnetism. 

The magnet plate 301 onto Which the rubber magnet 302 is 
attached is supported by a drive shaft 310. The drive shaft 310 
is coupled to a drive motor 320, Which supplies poWer to 
ascend and descend the drive shaft 310 The drive motor 320 
may be a servo motor Which alloWs the drive shaft 310 to 
ascend and descend to a predetermined target distance. 
A mask pressing plate 303, Which is made of, for example, 

a nonmagnetic material, is positioned under the rubber mag 
net 302. The mask pressing plate 303 is supported by guide 
bars 330. The guide bars 330 pass through the magnet plate 
301 onto Which the rubber magnet 302 is attached, so as to 
ascend and descend perpendicular to the magnet plate 301. 
The guide bars 330 are combined With guide umts 340 so as 
to slide up and doWn in the guide units 340. The device 300 is 
installed in a vacuum atmosphere, and upper and loWer por 
tions of the guide units 340 are opened so as to have vacuum 
smoothly progress through the upper and loWer portions of 
the guide units 340. 
A substrate 11 is placed under the mask pressing plate 303. 

Pattern formation portions 1111 are disposed on the substrate 
11 to form a plurality of ?at panel displays, for example, 
organic electroluminescence displays. A mask 12, in Which 
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pattern portions 1211 are formed, is installed under the sub 
strate 11 to form patterns, such as organic thin ?lms, in the 
respective pattern formation portions 11a corresponding to 
the organic electroluminescence displays. The mask 12 is 
?xed by a frame 13. 
A method of ?xing the substrate 11 using the device 300 

having the above-described structure Will be noW described 
With reference to FIGS. 3-6. 

Referring to FIG. 4, the device 300 is positioned over the 
substrate 11 via a robot carrier (not shoWn). Next, the mask 12 
is correctly aligned underneath the substrate 11. 
As shoWn in FIG. 5, the mask pressing plate 303 descends 

toWard a back surface of the substrate 11. The mask pressing 
plate 303 adheres closely to the back surface the substrate 11 
as the guide bars 330 slide doWn through the guide units 340 
by, for example, their oWn Weight. Here, since the magnet 
plate 301, onto Which the rubber plate 302 is attached, does 
not move, the alignment of the mask 12 underneath the sub 
strate 11 is not dislocated by a magnetic force. 
On the other hand, the mask pressing plate 303 may not 

descend While the substrate 11 and the mask 12 may ascend 
via an additional elevating unit (not shoWn) so as to have the 
substrate 11 adhere closely to a front surface of the mask 
pressing plate 303. 
As described above, the mask pressing plate 303 adheres 

closely to the substrate 11. 
As shoWn in FIG. 6, the magnet plate 301, onto Which the 

rubber plate 302 is attached and Which is connected to the 
drive shaft 310, descends by a driving force of the drive motor 
320. The rubber plate 302 contacts a back surface of the mask 
pressing plate 303. Thus, the mask 12 underneath the sub 
strate 11 adheres closely to a loWer surface of the substrate 11 
by a magnetic force of, for example, the magnet plate 301. 

Here, the substrate 11 has already been supported by the 
mask pressing plate 303. Thus, the mask 12 is not dislocated 
underneath the substrate 11. The substrate 11 to Which the 
mask 12 is closely adhered is supplied With a pressure, for 
example, equal to a Weight of the mask pressing plate 303. 
Here, the pressure can be controlled. 

FIG. 7 shoWs a device 300 for ?xing a substrate 11 accord 
ing to another embodiment of the present invention. In other 
Words, Where a pressure is loW, as shoWn in FIG. 7, elastic bias 
units 440, for example, springs, are installed at guide bars 430 
Which support a mask pressing plate 303, so as to apply an 
additional pressure to the Weight of the mask pressing plate 
303. In a case Where a pressure is high, the mask pressing 
plate 303 may be formed of a material having an appropriate 
Weight to control the pressure. 

The above-described device to ?x a substrate for a thin ?lm 
sputter, according to the present invention, and the method of 
?xing the substrate using the device have the folloWing non 
exclusive advantages. 

Since a mask pressing plate and a rubber plate multi-step 
support a substrate, a mask is not dislocated underneath the 
substrate. Furthermore, the mask can be kept from slipping on 
the substrate, and thus the substrate can be prevented from 
being scratched. 

Although a feW embodiments of the present invention have 
been shoWn and described, it Will be appreciated by those 
skilled in the art that changes may be made in these embodi 
ments Without departing from the principles and spirit of the 
invention, the scope of Which is de?ned in the appended 
claims and their equivalents. 
What is claimed is: 
1. A method of ?xing a substrate With respect to a mask 

provided beloW the substrate, using a device having a mag 
netic body supported by a drive shaft, a mask pressing plate, 
and a driver including guide bars supporting the mask press 
ing plate and passing through the magnetic body, provided 
above the substrate, the method comprising: 
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6 
adhering the mask pressing plate to a back surface of the 

substrate by using the guide bars; 
alloWing the magnetic body to move separately from the 
mask pressing plate by using the drive shaft and toWard 
the back surface of the substrate Which is supported by 
the mask pressing plate; and 

adhering the mask underneath the substrate to a front sur 
face of the substrate by using a magnetic force of the 
magnetic body. 

2. The method of claim 1, Wherein the adhering of the mask 
pressing plate to the substrate comprises moving the mask 
pressing plate toWards the back surface of the substrate, per 
pendicular to the magnetic body, so as to adhere the mask 
pressing plate to the substrate. 

3. The method of claim 1, Wherein the adhering the mask 
pressing plate to the substrate comprises moving the substrate 
and the mask underneath the substrate toWard a front surface 
of the mask pressing plate, at the same time, so as to adhere 
the substrate to the mask pressing plate. 

4. The method of claim 1, Wherein the alloWing the mag 
netic body to move toWard the back surface of the substrate 
comprises moving the magnetic body toWard a back surface 
of the mask pressing plate, Where the mask pressing plate 
presses the back surface of the substrate. 

5. The method of claim 1, Wherein the adhering of the mask 
pressing plate to the substrate further comprises applying a 
predetermined pressure to the mask pressing plate Working 
With the movement of the mask pressing plate toWard the 
substrate. 

6. A device for ?xing a substrate With respect to a mask 
provided beloW the substrate, the device comprising: 

a mask pressing plate Which is positioned over a back 
surface of the substrate; 

an elevating unit Which moves the substrate and the mask 
toWard the mask pressing plate so as to have the back 
surface of the substrate contact the mask pressing plate; 

a magnetic body Which is placed over the mask pressing 
plate and moves toWard the mask pressing plate so as to 
adhere the mask to the substrate using a magnetic force 
of the magnetic body; and 

a driving unit Which moves the magnetic body. 
7. The device of claim 6, Wherein: 
the mask pressing plate is a nonmagnetic plate, and 
the magnetic body comprises a magnet plate and a rubber 

magnet Which is attached onto a loWer surface of the 
magnet plate. 

8. A device for ?xing a substrate With respect to a mask 
provided beloW the substrate, the device comprising: 

a multi-step ?xing unit Which contacts a back surface of the 
substrate With a non-magnetic part and adheres the mask 
to a front surface of the substrate using a magnetic force 
of a magnetic part; and 

a driving unit Which drives the multi-step ?xing unit 
including guide bars supporting the non-magnetic unit 
and passing through the magnetic part and a drive shaft 
supporting the magnetic part, 

Wherein the non-magnetic part is independent of the mag 
netic part. 

9. The device of claim 8, Wherein the guide bars further 
comprise an elastic bias unit Which biases the non-magnetic 
part to contact the substrate. 

10. The device of claim 8, further comprising an elevating 
unit Which moves the substrate and the mask to so as to have 
the substrate contact the non-magnetic part. 

11. The device of claim 8, Wherein the magnetic part com 
prises a magnet plate and a rubber magnet Which is attached 
onto a loWer surface of the magnet plate. 

* * * * * 


